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EFFECTS OF DIFFERENT DRILLS UPON THE IMPROVEMENT 
OF AGILITY OF FOOTBALL PLAYERS 
Abstract 
RADFORD F. TAYLOR 
Under the supervision o f  Pro fessor Gl enn 
E. Robinson and Dr. Paul Brynteson 
Subjects for this study were 55 vo lunteer s from the SDSU 
football team. The subj ects were divid ed into four groups, three 
experimenta l and one control. Each group wa s ass igned randomly an 
experimental s et o f  dri l l s  selected from those frequently us ed by 
coa ches. They cond itioned s ix weeks, four times weekly, for fi fteen 
minutes each day. 
The dritl sequences were designated: Group A--quick drills 
and 10- second dril l s ; Group B--wave dri lls ; Group c-- speed dril l s  and 
sprints ; and Group D was the control group. In addition  to the drills 
admini stered to the "thre� treatment groups , all  four groups took part 
in weight l i fting three days per week and distance running two days 
per week . 
The McCauliff Agility Components Test wa s administered prior_ 
to the program and at the conclusion o f  the s ix-weeks training program. 
The subj ects ' bes t times on each test were used to compute group means. 
The analysis o f  vari ance resulted in an F ratio o f  2.47 whi ch wa s not 
significant at the .05 l evel o f  confidence; however , it exceeded the 
.10 l evel. 
iii 
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CHAPTER I 
c INTRODUCTION 
Chapter I 
INTRODUCTION 
Significance of the Study 
The deafening roar from the crowd swirls • • • •  
hovers above the football field • • • •  Time left 0: 08 
seconds--one play; and the score is 22-25 • • • •  ball 
on twenty-yard line • • • •  a pass to the halfback • • • •  
halfback rushes for the end zone • • • •  one defensive 
man between him and victory • • • •  Defensive man waits, 
watches, and then brings the pass receiver's 
aspirations crashing.� 
Is a lack of ability to change direction of movement quickly 
as displayed in the hypothetical situation above the case with many 
of our athletes in all sports today? Is agility a quality that could 
be developed and improved in an individual? Are there practice drills 
that would have increased the running back's innate ability to change 
direction of movement more quickly? Could a few minutes spent in 
practice have won the game? Allen answers positively; agility and 
quickness can be taught or improved through control drills which put a 
player into realistic football situations.
2 
This same concept was 
emphasized by Todannio's study which found that one group which worked 
on conditioning drills every day was able to perform a shuttle run 
!Hypothetical situation set up for introduction by Radford F. 
Taylor, 1973. 
2George Allen, Encvclooedia of Football Drills ( New York: 
Prentice Hall Inc. , 1954), p. 15. 
1 
more rapidly than the other groups th�t did not work out at all.3 
Keller stated in his study that in footbal l more than in any 
2 
other sport one needs the ability to move from one position to another 
quickly in order to achieve success in the game.4 Graves wrote that 
.there is no facet of the game as important as that of agil ity once the 
whistl e  blows.5 Therefore, from evidence in literature that relates to 
agility and consultation, this investigator has found tha.t coaches 
of many sports have put into their in-season and off-season training 
programs agility d rill s designed to improve agility. Broyles said at 
the Texas Coaching Cl inic in 1966 that when he went to the University 
of Arkansas he started an agility program because of the sheer need for 
quickness and maneuverability of players in changing direction rapidly.6 
Many systems for the improvement of agility have been sub-
jective with the applier employing ideas on a trial-and-error basis. 
Dickie wrote that when it comes to improving agil ity whichever drill 
that works best in the si"tuation should be used.7 
3Dominick A. Toddanio, "Effects of Dail y Fifteen Minute Period 
of Calisthentics upon Physical Fitness of Fifth Grade Boys and Girls," 
Research Quarterly, 37:276, May, 1966. 
41. F. Keller, "The Relationship of Quickness of Body Movement 
to Success in Athletics," Research Quarterly, 13:146-7, May, 1962. 
5Ray Graves, Guide to Modern Football Defense (West Nyack, 
New York: Parker Publ ishing Co., 1966), P• 135. 
6Frank Broyles, "A New Program in a New School ," Texas Coach, 
10:26, September, 1966. 
7Doug Dickie, "Aggressiveness in Your Defense," Texas Coach, 
11:21, September, 1968. 
3 
This study was .undertaken with the. intent of provid ing coaches 
with objective and practical knowledge concerning the effects of 
selected, non-contact drills upon the agility of student athletes. 
Should agility be significantly affected by one or more of the 
drill sequences, the information could be used by coaches concerning 
the selection of different drills and sequences of drills to be utilized 
in practices or out-of-season training programs. Coaches would have 
the opportunity to become more scientific and objective in their 
attempts to improve the agility of the participants. 
Statement of the Problem 
The purpose of thi$ study was to compare the effects of selected 
non-contact drills upon the improvement of agiiity as measured by the 
McCauliff Agility Components Test. 8 
Hypothesis 
The following hypothesis was investigated: There is no 
significant difference in the change in agility among the groups 
employing different non-contact sequences. 
Definition of the Terms 
Agility. McCauliff defines agility as the ability to change 
direction or position of the body through large range of movement.
9 
Sc. Elizabeth McCauliff, "A Test of Selected Agility Components" 
(unpublished Doctor's dissertation, Springfield College, Springfield, 
Massachusetts, 1968), pp. 37-38. 
9 Ibid • , p • . 27. 
4 
Willgoose defines agility as being able to make wide range of movement 
easily. lO Wincie defines agility as the ability to move with both 
speed and accuracy. 11 Barrow defines agility as the ability to change 
dire ction rapidly and accurately. 12 Spa ckman defines agility as the 
ability to move any part of the body quickly and with in-mediate 
·mb1 
13 
ni eness .. 
For this study, the investigator d efined agility as the ability 
of an athlete to move quickly and accurately with the changing of 
position or direction of the -body through a large range of movement. 
Large range of movement. Movement of the body which involves 
primarily the large muscle groups of the legs as a source of power and 
the large rr�scle g=ot;ps of the rest cf the body as a source of 
additional power and body equilibrium. 14 
Flexibility. Flex.ibili ty i s  the ability to repeat flex or 
IOca:rl E. Willgoose, Evaluation in Health_ Education and Physical 
Education ( ew York: Mcruraw Hill Book Co., 1961), p. 16. 
11Harold M. Barrow and Rosemary McGee, A Practical Aoproach to 
M easurement in Physical Education (Philadelphia: Lea and Feb=iger, 
1964)' p. 118 • 
. 12Ann Carr uth Wincie, "An Analysis of Motor Ability and Relation­
ship to Constitutional Body Patterns of College Women," Evaluation of 
Health Educ a tion and Physical Education (New York: McGraw Hill Book 
Co. ,  1961), P• 25. 
13 Ro-bert R. Spackman, Conditioning for Football (Springfield, 
Illinois: Charles & Thomas Publisher, 1968), P• 33. 
14Ed dn A .  Fleishman, >=xaminer' s Manual for the Sasic Fitness 
� (Englewood Cliffs, New Jersey: Prentice Hall Inc., 1964), p. 3 1 .  
5 
stretching movement either through short or long movements quickly. 15 
Coordination. Coordination is one of the basic physical factors 
in all performances through harmonious integrating action of various 
parts and processes of the body to react in an agile and effective 
manner. 1
6 
Fundamental athletic position. A position requiring that each 
subject stand with the feet approximately shoulder's width apart, weight 
distributed evenly on the balls of the feet, knees slightly bent, back 
straight, head erect, and eyes directed forward. 17 
Repetition. The performance of one change of direction in an 
agility drill.
18 
Set. The performance of a specific number of repetitions of 
an agility drill. 19 
Limitations of the Study 
1. Subjects used were 55 members of the SDSU football squad 
15Ibid., P• 32. 
16.aa:rrow and McGee, ..Ql2• £il• , P• 114. 
17Paul "Bear" Bryant, Building a Chamoionshio Football Tea m 
( Englewood Cliffs, New Jersey: P rentice Hall Inc., 1960), PP• 209, 226-7. 
18c. L. Barnhart, The American College Dictionary (New York: 
Random House , 1961) , p. 1028. 
19Ibid., P•. 1 108. 
6 
invo lved in a voluntary off- s eason program . 
2. No attempt was made to control subje ct's parti cipation in 
phys i cal  activi ty programs in  addition to the one admini stered by the 
investigator during the off- s eason tra ining program . 
3. No attempt was made to regulate s leep , d i et , a nd regular 
living habits o f  �hes e subj ects . 
4. The investigator did not eva luate the extent of motivation 
of each subject. 
5. No attempt was made to control the l earning whi ch may have 
taken place  from the subject's obs ervation of the performance o f  the 
o thers runni ng through the test pattern . 
CHAPTER I I  
PROCEDURE 
Chapter II 
PROCEDURE 
Source of Data 
Sixty subjects were involved originally in this study and were 
volunteers for the off-season football training program at South Dakota 
State University. A total of five subjects were drop ped because of 
schedule conflicts and for a lack of interest; so that the data 
obtained from 55 subjects were included for the study. 
Organization of Study 
The 55 subjects were divided into four groups and equated on 
the best score each subj ect obtained on the pre-test employing the 
McCauliff Agility Component Test. There were three groups of 14 
subjects and one group of 13 subj ects established. The groups ( A, B ,  
C, an d D) randomly were assigned treatments by the track pill-box 
method. The "quick drill" treatment was assigned to Group A; the •wave 
drill" treatment was assigned to Group B; Group C was assigned the 
"speed drill" treatment; and Group D became the control group • . The 
investigator met with the subjects and explained the purpose of the 
study and the procedures on January 8 ,  1974. 
The McCauliff Test1 was employed as the evaluation tool for the 
le. Elizabeth McCauliff, "A Test of Selected Agility Components" 
(unpubl ished Doctor's-dissertation, Springfield College, Springfield, 
Massachusetts, 1968), pp. 37-38. 
7 
8 
pre-test and also for the post-test. The pre-test was administered on 
January 9 and 10 consecutively. The treatment period began Monday, 
January 13, 1974, ran for six weeks with four experimental treatments 
each week, and was concluded on February 24, 1974. There was a total 
of twenty-four treatment periods during the study. The post-test was 
administered on February 25 and 26, 1974. 
Administration of Treatment 
Agility development. Various research studies have been 
conducted in an attempt to measure the improvement of agility. In 
addition, coaches speak often of "the best" drills to improve agility . 
Todannio conducted a study with fifth graders and found that their 
reactions did improve with daily participation in physical activities 
consisting of such exercises as bends-and-thrusts and shuttle runs.2 
Cotton and Deming found that one could move quickest laterally when 
weight was balanced on the feet and the knees were bent.3 Smith and 
Harrison found that speed was particularly specific to the direction of 
the movement.4 The Smith-Harrison study also found that mental practice 
. 
3Dominick A. Toddanio, "Effects of Daily Fifteen Minute Period 
of Calisthentics upon Physical Fitness of Fifth Grade Boys and Girls," 
Research Ouarterlv, 37:276, May, 1966. 
3ooyice J. Cotton and Donald Deming, "Comparison from variation 
of the Upright Stance," Research Quarterly, 40:196, May, 1970 .• 
4Leion E. SMith and John S. Harrison, "Comparison of Effects 
of Visual Motor, Mental, and Guided Practice upon Speed an� Accuracy 
of Performance of a Simple Eye-Hand Ta?k Coordination Task," Research 
Quarterly, 32:208, May, 1966. 
was of essential importance in the ability to change direction 
accurately.5 
9 
Tschetter utilized a fifteen-minute treatment period. Although 
his study concluded that selected drills (wave drills, figure eight, 
forward roll, and jumping dummies) had no effect on the ability to 
change direction quickly, he discovered a significant improvement in 
dynamic balance.
6 
Smith found that selected agility drills (upright 
wave drills, bear wave, carioca, forward and backward sprints, quarter 
eagle; and bench jump) did improve a subject's ability to change 
direction rapidly and accurately through a large range of movement.7 
The literature, consultation, and experience appear to support 
the premise th� t most physi cal educators and coaches are famiJ i ar 
with drills that develop agility. Wiley and De Pasqua stated that: 
"We all use about the same agility drills and conditioning drills.118 
On record as having stated that agility drills should be 
51eion E. Smith, "Individual Differences in Strength, Reaction, 
Latency, Mass and Length of Limbs and Their Relation to Maximal Speed of 
Movement," Research Quarterly, 33:299, May 1961. 
6
nouglas Lee Tschetter, "The Effects of Selected Football Drills 
on Agility" (unpublished Master's thesis, South Dakota State University, 
1965), p. 23. 
7Richard Smith, "The Effects of Selected Football Drills upon 
the Improvement of Agility" (unpublished Master's thesis, South Dakota 
State University, 1969), p. 9. 
8Jack Wiley and Carl De Pasqua, "Player Demonstration and Drills 
with University of Pittsburg Players," Thirty-Eiahth Annual Meeting, 
American Football Coaches Association, January 9-11, 1961, P• 97. 
10 
scheduled daily into a workout schedule are coaches Dickie,9 McClendon!0 
Bryant,11 and Beall.1
2 
These drills vary from lateral movement to 
speed and to a combination of strength and endurance. Tipps stated 
that, at his college, if his coaches had to give up something, they 
would give up strength for speed and agility . 13 Eaton stated that 
various drills can improve football players by making them more agile 
in the ability to move in different directions quickly.14 Gibson 
claimed that the basic agility drills are: bear wave, upright wave, 
three-man roll, and backward running.15 Broyles16 and Graves17 stated 
that an individual can improve quickness and agility through ten-second 
9Doug Dickie , "Speed and In-Season Running," Forty-Fourth 
Annual Meeting, American Football Coaches Association, 1967, pp. 19- 20. 
lOcharlie McClendon, "Agility Drills for Defense," Fortieth 
Annual Meeting, American Football Coaches Association, 1964, pp. 9-ll. 
llpaul "Bear" Bryant, Building a Chamoionship Football Team 
(Englewood Cliffs, New Jersey: Prentice Hall Inc., 1960), pp. 213 . 
12Bill Beall, "Continuity in L. S.U.' s Drills for Defensive 
Secondary," Forty-Second Annual Meeting, American Football Coaches 
Association, 1965, p. 26. 
13Tom Tipps, "Defensive Line Drill," Thirty-Eighth Annual 
Meeting, American Football Coaches Association, 1961, PP• 94-99. 
14L1oyd Eaton, "Wyoming Defensive Line Drills,., American 
Football Coaches Association Summer Manual, 1967, PP• 42-46. 
15vince Gibson, "Building Championship Linebackers," American 
Football Coaches Association Sumr.ler Manual, 1967, PP• 4C-46. 
16Frank Broyles, "A New Program in a New School," Texas Coach, 
10: 22, September, 1966. 
17 Ray Graves, Guide to Modern Football Defense ( West Nyack, New 
York: Parker Publishing Co. , 1966), P• 48. 
11 
or quick drills in which he remains in a small area or that teams can 
use these drills, combined with the pressure of time and verbal 
commands, to change direction quickly. 
Many coaches spend time both during the season and in the off-
season trying to develop agility. Coaches use basically the same 
nucleus of drill s from which they choose the ones that will serve their 
purposes and needs; these include drill s involving a large range of 
movement and running drills as is stated by Fuoss in his book on 
football drills.18 One of the primary points found through research is 
the variety of drills and sequences used by various coaches.19 
This investi gator , through observation , reading, and consulta­
tion has found that coaches spend from five to fifteen minutes for the 
development and improvement of agility through an assortment of drills. 
Thus having established these existing practi ces , a pilot study was 
conducted prior to the onset of treatments in order to a s s i s t  the 
establishment of a sequence and the number of repetitions applied to 
each experimental group. 
Training routines . The daily training routine utilized in this 
study consisted of fifteen minutes of agility drills for each group 
(A, B, and c). In addition to the fifteen minutes of agility drills  for 
18Donald E. Fuos s , Championship Football Drills for Teaching . 
Offensive and Defensive Fundamentals and Techniques ( E ng lewood Cliffs, 
New Jersey: Prentice Hall, Inc., 1964), P• 29 • 
. 19Editors , Coaching Clinic, The Best of the Coaching Clinic 
New York : Parker , 1967), pp. 15, 217, 237. 
12 
A, B, and C, there was an activity in which all four groups 
participated during this study--that of weight training and distance 
running. For Groups A, B, and C weight training and distance running 
followed the agility drills. Weight training was held on Monday, 
Wednesday, and Thursday with the investigator controlling and administ-
ering this program as well. Weight ·training was guided and directed 
toward heavy-weight wor� in two principal areas: (1) bench press, and 
(2) squats. Some less intensified training in military press, curls, 
and lat machine also was conducted. Distance running consisted of a 
two-to-three-mile run on Tuesdays and Thursdays. 
Group A. Group A participated in timed drills commonly called 
"ten second" or "quick drills." The review of literature, the investi-
gator's experience, observation of coaches, plus the recommendations 
20 21 . 22 23 by Broyles, McClendon, MayfJ.eld, and Cameron resulted in a 
composite list of drills for the purpose of improving agility (Table 1). 
20Broyles, .QQ• �., P• 28. 
21McClendon, .Q.Q• �·, P• 237 • 
22Gene Mayfield, "Building a Winning Program," Texas Coach, 
.12:22,. August, 1968. 
23James Cameron, Coaching Procedures Employed at Howard Payne 
College, 1968-69. 
Table 1 
Dri l ls for Group A 
Quick. Dri l l s  (or Cal) ( 4 minutes)  
4 Days per Week 
1. Side-Stradd l e  Hop 
2. Qu ick-Hands 
3. Tail-Gunner 
4. Quarter-Eag le 
10-Second s ( 11 minute�) 
4 Days per Week 
1. Jump-Reach 
2. Push-Up 
3. Sit-Up 
4. Rocker s  
5 .  Mounta in-Cl imber s . 
6 . Running- In-Pl ace 
7. Squat-Thrus t  ( burpe e ) 
8. Alternate-Squat-Leaps 
9. Jump-Rope 
10. Jump-A-Dummie 
13 
11. Monkey-Right & Monkey-Left 
The r eason for the selection of this type treatment i s  bas ed on 
the as sumptio n that one can improve hi s abi l ity to move quickly  and 
accurately in changing d irections of  the body through a large range of 
movements with practice of such moves .  Floor and field space are not 
essential  in the d evelopment of improvement of agi l i ty i n  i nd ividual s.
24 
The agend a  for thi s  group consisted o f  quick dri l l s  fol lowed by ten 
24George Al l en ,  Encvclooedia of Footbal l  Dri l l s  ( New York: 
Prentice Ha l l  Inc., 1954), PP• 14-18 . 
294433 ROUlH DAKOTA STATE 
UNIVERSITY UBRAR'l 
second drills in the sequence indicated in Table 1. Rest periods 
were approximately ten seconds between each dril l. The dri l ls were 
14 
administered in such a way as to vary workload on the upper body and 
l egs. A complete de s cription o f  the drill s appears in Appendix A. 
Group A work ed in  the Wrestling Room in the I ntramural Gym for 
the six-weeks period. The program for each day of conditioning 
cons isted of the subj ects going through each dril l once . On completion 
of the agility drill s, the subjects finished their o ff-season schedu l e  
·-
with weight tra ining on Monday, Wednesday and Thursday and with 
di stance running on Tuesday and Thur sday . 
Group B. The subj ects in this group were administered six 
commonly used agility drills employed by footbal l  coaches Jones,25 
Dickie,26 Bryant,27 and Lombardi.28 Table 2 shows the agi lity dril ls 
selected for this study. 
25
Gomer Jones, Offensive and Defensive Line Pl ay ( Englewood 
Cl i ffs, New Jersey: Prentice Hall Inc., 1961), PP• 36-39. 
26oi cki e, .Q.Q• cit . , P• 23. 
27
Bryant, .QI2• cit., PP• 209 , 219. 
28
vince Lombardi, Run to Daylight (New York : Gross ett and 
Dunlap , 1963), p .  87. 
Drill 
1. Bear Walking • 
2.  Three-Man Roll • 
3. Upright Wave • • 
4. Bear Wave • • 
5. Tumbling Wave • 
• 
• 
• 
• 
Table 2 
Drills for Group B 
Time 
• • 3 minutes 
• • 3 minutes 
• • 3 minutes 
• • 3 minutes 
• • 3 minutes 
15 
The above drills were applied at each treatment period. The 
subjects were subdivided into three teams of five to allow a recovery 
period between sets. The number of sets varied as to the perfonnance 
of the drill by the subdivided teams; but the sets ranged from three to 
four sets of each drill. A complete description of the drills and 
repetitions appears in Appendix A. The treatments were administered in 
the Intramural Gym at South Dakota State University._ The decision to 
use this type of agility drills was based on the investigator's defini­
tion of agility--to move quickly and accurately from a position or 
direction through a large range of movements.29 The treatment lasted 
fifteen minutes on each of the prescribed days and was followed by the 
remainder of the off-season program. 
29McCauliff, . .Q.Q• £.il., P • 27 • 
16 
Grouo C. Subjects in this group were administered the "speed 
drill" treatment. The related literature supported a commonly used 
method of improving or developing agility in individuals by moving 
rapidly from one point to another.30 Table 3 shows the speed drills 
selected for this study. 
Table 3 
· Drills for Group C 
Drills (Timed Events) Time 
10-yard dashes (sprints). • • . 5 minutes 
20-yard dashes 
10-yard lateral right and left. . 5  minutes 
10-yard backward 
• • .5 minutes 
20-yard backward 
The decision to administer this type of program was justified 
in related literature by Bryant,31 McClendon,32 and Dickie
33 
all of 
whom used and recommended speed work (forward, lateral, and backward) 
in their respective programs. Barrow stated that agility is a col-
lection of physical, psychological and structural factors which affect 
30Ibid., p. 37. 
31Bryant, QQ, cit., pp. 226-227. 
32McClendon, .Q.Q, £ti·, PP• 9-11 . 
33
oickie, ..Q2.• .f.il·, PP• 19•22 • . 
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individuals in different ways. 
34 
Group C met on the ba_lcony of the 
Intramural Gym, and the treatment was administered in a fifteen-minute 
period of time to be followed by the remainder of the off-season 
program {weight training and/or distance running). A time-scale and 
exampl e appears in Appendix A. 
Group D. This group was the control group, and the subjects' 
activity was the three days of weight training and two days of distance 
running per week. In the cont�ol group, subjects completed their 
assignments on their own. Subjects were pre-tested and post-tested 
as were the three experimental groups. 
Collection of Data 
Agility measurement. Numerous tests have been developed and 
used to measure agility. What components ot' agility should be measured 
are not well-defined. Cureton used three items to test agility: (1) 
kneeling-jump, (2) sprint-to-feet-and-balance-three-seconds, and (3) 
back-sprint-and-touch-hands-to-toes-at-least-waist-high five times 
in succession. He also used a six-count exercise, corrrnonly known as 
35 
the squat-thrust, six times in twenty seconds. Willgoose cites the 
use of the dodging run, zig-zag and obstacle run to test agility.
36 
34sarrow, .Q.Q• cit., P• 114. 
35Thornas K. Cureton, et. al., Phvsical Fitness Aooraisal and 
.Guidance (st. Louis: c. v. Mosby Co., 1967), P• 114. 
36Carl E. �Jillgoose, Evaluation in Health Educ�tion and Phvsical 
Education (New York:· McGraw Hill Book Co., 1961), P• 259 . 
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37 38 . McCloy and Young found that the side-s.tep, shuttle run, obstacle 
run,39 and the squat thrust (burpee)40 were the four. most common means 
by which agility had been measured over the last thirty-five years.41 
Fleishman stated that four of the most common agility tests were the 
side-step, squat thrust, shuttle run, and obstacle run.42 Fleishman 
additionally reported that there are two basic ideas used to measure 
agility: (1) speed in changing direction, and (2) strength in 
changing directlon.43 
McCauliff searched for-a test that would measure agility in 
all its complex factors but failed to find a satisfactory method.44 
Fleishman45 and Cumbee46 both agree about the complexity of skill 
and agility in sports. They discussed the factors related to agility 
37charles Harold McCloy and Norma Dorothy Young, Tests and 
Measurements in Health and Physical Education (New York: Appleton­
Century and Crofts, Inc., 1954), p. 75. 
38Robert Jackson,·"An Analysis of the Interrelationahi!'.) of a 
Series of Recommended Agility Tests" (unpublished Master's thesis, 
University of Maryland, 1961), p. 74. 
39Barrow, .Q.Q• cit., P •  113. 
40rbid., p. 56. 
41McCloy and Young, .Q.2• cit., P • 79. 
42Edwin A.· Fleishman, Examiner's Manual for the Basic Fitness 
�(Englewood Cliffs, New Jersey: Prentice Hall I nc . , 1964), PP• 31-32. 
43rbid . 7 P• 176. 
44McCauliff, .Q.2• £1.t., P• 5. 
45Fleishman, .Q.Q• �., P• 101. 
46Frances z. Cumbee, "Factoral Analysis Motor Coordination," 
Research Quarterly, .25:414-428, December, 1954. 
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and the relationship between factors like speed, strength, endurance, 
power and coordination to be able to change directions. 
There are agility tests that highly correlate with sports 
b·1· . f 47 48 49 d . 50 a 1 1ty� McCaulif , Cozens, Barrow, an McCloy were able to 
measure a relationship between agility and sports skills� McCauliff's 
test has seven components: (1) change of levels, (2) lateral shuffle, 
(3) lateral leap, (4) rotational pattern, (5) forward diagonal pattern, 
(6) change of direction run, and (7) fonvard stride break.51 These 
factors also were cited by: McCloy,52 Barrow,53 Jackson,54 McClendon,55 
and Hilssendager, Strow, and Ackerman.56 McCauliff sought to combine 
components to measure agility in a comprehensive and objective form.57 
Tests prior to McCauliff's had measured such aspects as speed, strength, 
47McCauliff, .QQ• cit., P• 5. 
48Fleishman, .Q.Q• �., P• 259. 
49Barrow, .QQ• cit . , p. 83. 
50
McCloy and Young, .Q.Q• cit., P • 11. 
51McCauliff, .Q.Q• cit., PP• 37- 38. 
52r4cCloy and Young, .9£• .f.i:t., P• 2. 
53Ibid., pp. 18-38. 
54Barrow, .Q.!2• .£ti., P• 91. 
55Jackson, .Q.!2• .£i_t., P• 74. 
56Donald R. Hilssendager, Malcolm H. Strow, and Kenneth J. 
Ackerman, "Comnarison of Speed, Strength, and Agility Exercises in the 
Development of Agility," 1esearch Quarterly, 40:79, March, 1969. 
57McCauliff, ·.2£• �·, P· 2. 
flexibi l ity ,  rea ction ,  coordination , and endurance s eoarately and in 
differently asso ciated groups but never as compactly a s  this tes t . 58 
20 
McCaul i ff ' s aim was to develop a test that would evaluate the 
individual ' s capac i ty for the development of  motor a ctivities . 59 She 
hoped to develop a highly val id method by whi ch educators and coa ches 
' 
could eva luate more comp l etely the agil ity o f  students and/or athl etes . 
To val idate this study,  the fol lowing cri teria  were establ ished : 
1 . Demonstration o f  a high degree o f  reliab i l ity. 
2. Abi l i ty to dis criminate among groups representing 
various l evel s  o f  pro ficiency and/or participation in  
selected group or  varsity sports and the to tal co l l ege 
phys ical education program. 
3. Demonstration of impartiality in the measurement 
of the capacities  for agi le movement of subj e cts varying 
in hei9ht and weight . 60 
There i s  no truly obj ective method to measure agi l ity during 
competi tive circumstances , but McCaul i ff ' s test does al low researchers 
to measure al l o f  tho se components associated with agi l ity in a compact 
and access ible method . 61 McCaul iff used the subj ect' s  fa stest time in 
computing the s core data whi ch were used to val idate the agi l i ty 
component test. Her subj e cts were seventy-nine in  number , and all  were 
put through two four- tri al testing sessions within a span o f  no l ess  
than two d ays nor more than four days apart.  One week fo l l owing the 
58I bid . , P •  2. 
59I bid . , P •  2. 
60i bid . , P• 29. 
61 I b id . , P • 32. 
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seco nd four- trial s essio n ,  a single running of the test was used to 
compute a r e liable coe f ficient of correlation. The reliability co­
effici ent ranged from . 87 ( bask e tball ) to .99 ( maj or low ski l ls index) 
for th e six groups . lbe combined total sample r eliabil ity c o e f ficient 
was . 99 . 62 As a result of searching the literature, the McCauliff' s 
Agility Component Test was adopted ror this study. McCaulif f d eveloped 
two forms for testing agility, and for this study the long form was 
adopted. This pro cedur e i nvolved the total time it took for a subj ect 
-
to complete the seven components o f  the test. 63 The short form, being 
the time it takes to complete each of th e seven components, was not used 
due to l ack of stop watches and adequate assistants to administer this 
test. 
TI1e fastest time o f  each subj ect was used in computation. Data 
were r ecord ed in seconds to the nearest tenth. As recommended by 
McCauliff , each ind i vidual was instructed about the test pr ior to its 
administration and had th e opportunity to run through the test twic e 
p�ior to the recording of test times. The pre-test . consist ed of four 
64 attempts with the best time being used for data purpos es. Subj ects 
were advised how to start and finish the tes t, that failur e to negotiate 
a component would result in the command " no," and that corr e ct completio n 
62Ibid. , P· 19. 
63I b i d. , P • 23 . 
64r . d .....£!_ • '  P •  40 .  
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o f  the component must occur before conti nuing the course. 65 A dia gram 
o f  the test appears in Fi gure 1 , page 23 . The identical testing 
pro cedures recommended by McCa uliff were employed for the post-test. 
65I bid. , P• 56. 
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Chapter I I I  
ANALYSI S  AND DI SCUSSION OF RESULTS 
Organi zation o f  the Data for Treatment 
The d a ta were orga ni zed in a manner that permi tted an analys is  
o f  the changes tha t occurred between each group ' s  means on  the two 
succes s ive tests . The subj ects were d ivided i nto four group s and an 
F ra tio wa s computed to determine the s i gni ficance of the d i fference s 
among the groups ' mean changes . 1be changes in the gro up ' s a gi l i ty ,  
as measured by the McCaul i ff Agi lity Components Tes t ,  were used as the 
criteria  for the analys i s  of  the data recorded between Tes t  I ( pre­
test ) and Tes t I I  ( post- test) . The computation procedure fo l l owed to 
determine the F ratio was a Completely Randomi zed Analys i s  o f  Varia nce 
Des ign . 1 The . 05 level was sel ected as the minimum l evel o f  confidence 
for the acceptance of a s i gni fi cant d i f fer ence . Raw s cores for each 
o f  the te sts appear i n  Append ix c .  
Analys i s  and Di s cuss ion o f  Resu lts 
The subj ect' s fas test time on each o f  the two tests was used 
to compute the group means for the respective tes ts . The means and 
stand ard deviations o f  the groups are s hown in Tabl e 4 .  
lJames L .  Bruni ng and B .  L .  Kintz , Cornou tat i o na l Hand book o f  
Stat i s ti c s  ( Gl e nv i ew ,  I l l i no i s : Sco tt , Foresman and Company, 1968),  
pp .  22-25. 
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Table 4 
Mean and Standard Deviation o f  Group 
P erformances for Test  I and Test I I  
25 
Group Tes t I Test I I  Mean Change 
Mean S . D . Mean S. D .  
A 23 . 57 2 . 88 21 . 39 1 . 04 2 . 18 
B 23 . 63 2 . 46 21 . 54 . 88 2 . 09 
c 23 . 02 2 . 04 21 . 09 1 . 53 1 . 94 
D 23 . 58 2. 31 22. 9 1 1 . 94 . 67 
The results of  the analys is  o f  variance for the changes  among 
gr oup mt;ans obta inad from Test  I and Test II arc fcu!1d in Tabl e  5 .  
The F ratio o f  2 . 47 ind i cated there was no s i gni fi cant d i f ference 
among the groups at  the . 05 level of co nfidence ; therefore , the null  
hypo thes i s  was reta i ned . 
Table 5 
Ana lys i s  o f  Variance of  the Change i n  Group 
Means between Test I and Test I I  
Source o f  Sum o f  Degree o f  Mean 
Vari ance Squares Freedom Squares  
Total 181 . 57 54 
Between groups 20 . 92 3 6 .97 
Wi thin groups 143 . 71 51 2 . 83 
*F . 05 ( 3/51 )=  2 .  so . 
F* 
2. 47 
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The F ratio of  2 . 47 approached the . 05 l evel and d id exceed the 
. 10 level . The three treatment groups did show mean changes o f  about 
the s ame magnitude ( 2 . 18 , 2 . 09 ,  1 .94) a nd were about trip l e the control 
group ' s  change ( . 67) . 
In  the author ' s  opinion , agi l i ty can be improved s l i ghtly with 
the use o f  non- contact agility dril l s  even though the . 05 l evel o f  
confidence was not rea ched . The conclu s ion i s  based o n  three points . 
( 1 )  The F ratio was very close  to the . 05 l evel o f  confidence ; 
s ince surpass ing the . 10 l evel o f  confidence , it  warrants co ns ideration .  
( 2) Small  d i fferences may be very meaning ful i n  a football  game 
as i s  true i n  all  sports . Mitchell  i l lustrates the importance o f  
small d i f ferences i n  times· i n  a 100-yard dash where one athl ete wins in 
9 . 6  s e co nds and the fi fth-place fini sher is  clocked in 9 . 7  s e cond s . 2 
There are three peopl e within one tenth o f  a second and between winning 
and fi fth place .  Al l en states that the time d i f ference between footbal l  
players c a n  b e  the d i fference between wi nning and l o s i ng . 3 
(3) Coaches and some res earchers suggest that the qua l i ty 
o f  agi l ity i s  improvabl e through work . Coaches Bryant , 4 Lombardi , 5 
2pa t  Mi tchel l ,  "What I s  a Sprinter? , "  Texas Coa ch ,  17 : 30 , May , 
1974.  
3George Al l en ,  Encyclooed i a  o f  Fo o tba l l  Dr i l ls  ( New York : 
Prentice Ha l l  Inc . ,  1954 ) , P •  16 .  
4P au l " Bear " Bryant , Bu i ld i ng a Champi o nship Foo tbal l Team 
( Englewood Cl i f fs , New J er s ey :  P rent i c e  Hal l Inc . , 1960 ) , PP• 209 , 
226-227 . 
5vince Lombard i , Run to Dayl ight ( New York : Gro s s ett and 
Dunlap , 1963 ) ,  p .  87 .  
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6 and Camero n  a l l  us ed. and re commended agi l i ty dr i l l s  to i mprove the 
ag i l i ty o f  the ir athl etes . Hil s s end ager , Strow and Ack erman found i n  
their s tudy o f  mal e  co l l ege stud e nts that a g i l i ty c a n  b e  improv ed ; and 
i t  be s t  c a n  be improved through the admi ni strati o n  o f  dri l l s  a nd 
exerc i s e s  d e s i gned espec i a l ly for the devel opment o f  a g i l ity. 7 Smi th 
\ 
found tha t  agi l i ty cou ld be improved through s e l ected agi l i ty dr i l l s  
a t  the . 05 l evel o f  co nfid ence i n  his study whi ch emp l o yed fr eshman 
phys i ca l  edu c a ti o n  s tudents . 8 Ts chetter found in hi s s tudy of co l l ege 
·-
a thl e tes that a g i l i ty cou ld no t be improved s i gni f i c a ntl y through 
s el e c ted a gi l i ty dr i l l s  at the . 0 1  l evel of co nfiden ce ;  but h i s  find i ngs 
d id r e a ch the . 05 l evel of conf idence . 9  On the o ther hand , Be i s e  and 
P ea s ely found tha t a g i l i ty could no t be s i gni fi c a ntly improved in 
col l ege s tude nts . However , they u s ed tenni s , go l f ,  and ar chery a s  
t .  i t "  t . · 1 · t  lO ac iv i e s  o improve agi i y. 
6James Cameron ,  Te chniqu e s  o f  Co a ching Foo tba l l  Theory Cl a s s , 
Howard P ayne Co l l ege , Br ownwood , Texa s , 1968-69 . 
7no n a l d  R. Hi l s s e ndager, Mal co lm H . Strow , a nd K enneth J. 
Ack erman , "Cornp?r i s o n  o f  Sp e ed , Stre ngth and Agi l ity Exer c i s es in the 
Devel opment o f  Agi l i ty , " R e s e a r ch Qu arter ly , 40 : 71-75 , March , 1969 . 
8Ri chard Sm i th , "The Ef fects o f  Se l e cted Fo o tba l l  Dr i l l s upo n 
the Impr�vement o f  Ag i l i ty" ( u npubl i shed Ma ster ' s the s i s , Sou th Dakota 
Sta te Univer s i ty ,  1969) , P • 9 . 
9o0u g l a s  L e e  Ts chetter , " The Effects o f . S e l � c ted Foo tba l l  Dr i l l s  upo n  Ag i l i ty" ( u npubl ished Mas ter ' s the s i s , South Dak o ta State 
Univers i ty ,  1965) , p .  23 • 
. lOoo r o thy Be i s e and V i r g i ni a  P e a s e � ey , "Th e  Re l a ti o n o f  . 
Re a c t i o n Tim e , Speed , and Agi l i ty o f  th e Big M�s c l e  Group s · to Cer ta i n  
Spor t s Sk i l l s , ,. R e s earch Cu arter ly , 40 : 76- 80 , f'J1ar ch , 1969 . 
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After obs erv i ng the performance o f  the subj e cts u s ed 
i n  thi s  s tudy a nd a fter cons ider i ng the above thre e  po i nts , the 
i nve s t i ga tor fee l s  tha t agi l i ty can be i ncreas ed s l i ghtl y .  A l though 
not a l l  fa cts s upport that a g i l i ty can be improved s i gni fi c a ntly 
through s el ec ted dri l l s , evidence would show a tr end to support thi s  
i nvestigato r ' s content ion that a g i l i ty can b e  improved through s el e cted 
agility dr i l l s .  
Si n c e  there was no s igni fi cant d i fference betwee n  the three 
tr eatment groups and since the group mean changes were o f  about the 
same mag n i tude ( 2 . 18 ,  2 . 09 ,  1 .94) , the i nves ti g a to r  wou ld no t recommend 
one pr o gr am over anoth er . The co ach shou ld s e l e c t  the dri l l s  whi ch 
he fe e l s appropr i a te for h i s  parti cul ar s itu a t io n .  
CHAPTER. IV 
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SUMMARY , CONCLUSIONS AND RECOMMENDATIONS 
· summary o f  Study 
� 
The purpo s e  of  thi s s tudy wa s to compare �he e ffects o f  
different s el ected non- contact dril l s  upon  the improvement o f  agi l ity 
as  mea sured by the McCau l i ff Agil i ty Componen ts Test � ! 
Subj ects i ncorporated � n  this  s tudy were 55 volunteers from the 
SDSU vars i ty footba l l  team. Al l had competed on  interco l l egiate 
teams . Al l subj ects were ful l- time stud ents at SDSU . The subj ec ts 
were d ivided . into four groups designated A ,  B, C ,  and D.  Each group 
wa s ass igned rando:nl y an exper imenta l trea tment . 
Through reading , association , and experience with men o f  the 
coaching pro fes s ion , the invest igator sel ected dril l s  whi ch were 
bel ieved would contribute to the development o f  agi l i ty. P i l o t  s tud i es 
wer e co nduc ted pr ior to the ons et o f  exper imental trea tment to d eter-
mine the t ime sequences as  well  as the number o f  repeti tio ns used in 
each d r i l l  set .  The exper imental groups ( A ,  B, C)  parti c ipa ted in  a 
s ix-weeks tra i ning program dur ing whi ch they met four times weekly.  
Each treatment las ted fi fteen minutes ,  and the s equenti al  arrangement 
o f  dri l l s  r em a ined constant the entire p er iod o f  the study . The drill  
s equences wer e des ignated : Group A-- qu i ck dri l l s  such a s  s ide- stradd l e 
le .  El i zabe th McCau l i ff , "A Test  o f  Sel ected Agi l ity Components " 
( u npub l ished Do ctor ' s d is s erta t ion , Spri ngfield Co l l ege , Spr i ng f i e ld , 
Mas sa chus etts , 1968 ) , pp . 1-97 . 
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hop , qui ck-hand s , tail-gunner , and qua!ter- �agl e and 10- second dril l s  
such as  j ump-and-reach , push-ups , sit-ups , rockers , mounta in- c l imbers , 
running- in-place , s quat-thrus t ,  al ternate-squat- l eap ,  j ump-rope ,  jump­
dummy, and monkey-r ight and monkey-l eft ; Group B--wave dri l l s  such as  
bear-walking , bear-wave , three-man-rol l ,  upright-wave ,  tumbl ing-wave ; 
Group c-- speed dri l l s  such as 10-yard forward and backward sprints , 
1 0-yard sprints lateral right and left , 20-yard sprints forward and 
backward ; Group D s erved as the control group . I n  addition to the 
dri l l s  admini stered to the three treatment groups , a l l  four groups 
took part in weight l i fti ng o n  Monday, Wednesday, and Thursday and 
distance running on Tuesday and Thursday. 
The M cCau l i f f Agility Components Tes t was adminis tered on two 
schedul ed o ccas ions . Times for the test  were recorded to the neares t 
tenth o f  a second , and each subj ect' s fas tes t time for each o f  the 
two tests was used in computing group means for the respective tes t .  
Test I was admini stered on January 9 and 10 ,  1974 prior t o  the onset 
of the exper imenta l treatments . Two orientation runs and four time 
trial s were  adminis tered , and the subject' s fa s test time was used to 
compute the group means . Test I I  was admi nis tered February 25 and 26 , 
1974 a fter s ix weeks o f  treatment . No ori entation run wa s used ;  
subj ects ran the tes t  four times , and the i r  fa s test  time was used to 
compute group means . 
The s tatisti cal technique used to treat the data was analys is  
o f  variance . Ana lys i s o f  var i ance was computed to test  for  the 
s i gni ficance o f  the differences among e a ch group ' s  mean cha ng e s  between 
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Test I and Test  I I . The F ratio wa s found no t to be signi fi cant at the · 
. 05 l evel o f  confidence ; however , it exceed ed the . 10 l evel and 
approa ched the . 05 level . Al though the investigator accepted the 
nul l hypo thes i s , he did feel agility dri l l s  can assist  i n  the 
development o f  agi l i ty due to ( 1 ) the F ratio approached the . 05 l evel 
of confidence , ( 2 ) sometimes sma l l  d i fferences may be valuable ,  and 
( 3) some res earch , coa�hes , and experiences support thi s ·contention. 
Conclus ion  and Impl ication 
Within the l imitations described in this study , the fol l owing 
conclus ions appear warranted . 
1 .  Agility did not improve signi fi cantly at the . 05 l evel 
of confidence through the sel ected training programs des igned with 
the purpo s e  o f  improving agility. 
2 .  Since the F ratio exceeded the .10 l evel of confidence and 
since the trend in  related research and coaches ' s tatements support the 
use o f  ag i l ity dri l l s  in workouts during season and i n  o ff- s eason 
traini ng programs , the use o f  agility dril l s  to improve agi l ity is  
benefi cial . 
Recommendation for Further Study 
· Bas ed on  the finding of  thi s study , the investigator proposes 
the fo l lowing recommendations for further study. 
1 .  That s tud ies be co nducted to measure the e f fect of various 
types :o f  co nd i tioning on  the performance o f  the McCaul i f f  Agi lity 
Components Tes t .  
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2 .  That a s imi lar study be condu cted a l lowing for the 
admi ni s tra tion o f  a retention tes t  succeed ing a decond itioning program. 
3. Tha t  simi lar studies be conducted varying the l ength and 
number o f  treatments incorporated wi thi n the trai ning pro gram. 
4 .  That s imi lar study b e  co nducted uti l i z�ng an add itional  
group whi ch would  cons ist  o f  a continuous variety of  the three 
exper imental  treatments . 
5 .  Tha t  a s imil ar study b e  conducted u s i ng three days i nstead 
of  four per week o f  treatment. 
6 .  Tha t a s imilar study be conducted and a rel ationship be 
run between �rade Point Average to the performance o f  the McCau l i ff 
Ag i l ity Components Tes t .  
7 .  Tha t  a similar study b e  condu cted and a motivation tes t 
be used to compare the performance with the motivation l evel o f  the 
subj ects . 
a .  Tha t  a s tudy b e  conducted on  fi fth-grade s tudents and 
correlated to this  or another study invo lving col l ege s tud ents or 
col l ege a thl etes . 
9 .  That a simi lar study be condu cted el iminating the weight 
trai ni ng and d i stance runni ng . 
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APP ENDI CES 
APPENDI X A 
Group A Pro cedure and Commands 
The treatment for Group A began with the subj ects i n  this group 
ready to begin work at  3 : 30 P .  M. promptly. Prior to the starting 
time , the parti cipants loosened up and s tretched out on their own . The 
program was designed to emphasize menta l conc entration , exp l o sivenes s ,  
and quickness  with competition being agains t  time , s el f ,  and o thers . 
A continuous progres s ion in  number of  repetitions executed in this  
treatment group is  shown in Table 6 .  
Formation . The group formed three l ines wi th five  subj ects 
per l ine  and one man out front fa cing the others to l ead the dri l l s .  
Thi s  l eader was a l ternated daily.  
Ready po s i tion . Th.is position is one common to a l l  sports-­
knees bent sl ightly ,  weight evenly di stributed on both feet , back 
s tra ight , head up and hands at hips fl exed ready to respond to any 
command . 
Command s .  The investigator gave a l l  commands during the 
period . To execute qu i ck dril l s ,  an alert and confident s ense o f  mind 
was need�d . Either vo ice or whistle can be used to have subj e cts 
execute the dri l l s .  I n  the opinion o f  thi s  investigator , the vo ice  
seemed to work best  a nd wa s used . 
The preparatory command to begin a l l  dri l l s  wa s " READY , BREAK 
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DOWN" whi ch indi cated to the subj ects that they were to a ssume the 
ready pos i tion .  
After th� preparatory command had been given , the subj ects 
responded one movement for each "HUT" they heard . Ea ch dri l l  was . 
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executed o nly once during a treatment period wi th s everal  repetitions 
o f  each parti cu lar drill  ranging from 5 to 17 in  number . 
At the compl etion o f  each dril l , the i nvestigator hal ted 
subj e cts  with "ALRI GHT" and allowed the parti cipants to relax · their 
pos ition  for no mor e  than ten s econds . At thi s time , c l apping and 
yel l i ng wa s des ired and recommended . 
Treatment . The treatment for Group A was i n  two parts : Quick 
Dril l s  a nd 1 0- Second Dri l l s . The first portio n  cons i sted o f  four 
"qu i ck dri l l s . "  The dri l l s  were begun s lowly with commands being 
a ccelerated as  the subj ects learned and developed throughout the course 
of the s tudy. 
Qu i ck Dri l l s  
Dril l  #!-- Sid e-Straddle-Hop:  Regularly done , thi s  i s  a two-
count exer c i se . All  movements are qui ck and short-- empha s i zi ng 
explos ive movement . 
" READY , BREAK OOWN"--Subj ects a ssumed ready pos ition 
"HUT"-- Subj ects brought hands from hips to touch forehead 
and brought feet together 
" HUT " -- Subj ects returned to ready po s i tion 
"ALRIGHT"-- ( a fter desired number o f  repetitions ) Subj ects 
yel l ed and c lapped ( refer to Tabl e 6) 
Dri l l  #2--Qu i ck-Hand s : The same procedure wa s  fol lowed as  
i n  the first dri l l  wi th subj ects increasing number o f  " HUTS" and 
movements they were able to comprehend and execute at a parti cular 
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time . Emphas i s , aga in,  was on explosive qui ck action by the subj ects . 
" READY , BREAK OOWN"-- Subj ects a s sumed ready pos i tion 
"HUT"-- Subj ects touched right hand to l e ft thigh and returned 
to ready po s ition immed i ately 
"1-RJT"--SUbj ects touched left hand to r i ght thigh and returned 
to ready pos ition immediately 
"ALRIGHT"-- ( after des ired number of r epetitions ) Subj ects . 
yel l ed a nd clapped { refer to Tabl e 6 ) 
Dri l l  #3--Ta i l-Gunner : Again , subj ects i ncreas ed their 
rapidne s s  of execution in  this  five- count exercis e .  
" READY , BREAK . OOWN"--Subj ects a s sumed ready pos i tion 
" HUT "-- Subj ects s l apped thi gh 
"HUT"-- S1Jbj ects s fapped chP. s t  
" HUT"-- Subj e c t s  s l apped forehead 
"HUT" -- Subj e c t s  s l apped chest 
"HUT" -- Subj ects s l app ed thigh 
"ALRIGHT"-- ( a f ter d e s ired number o 'f  repetitions ) Subj ects 
yel l ed and cl �pped ( refer to Tab l e  6 ) 
The hand a lways stayed i n  the pos ition o f  last  "HUT" and touch until 
another " HU T "  wa s heard . 
Dri l l  #4--Quar ter- Eao l e :  
" READY , BREAK OOWN" -- Subj ects a s sumed ready po s i tion 
"HUT " - - Subj ects turned quarter turn by jumpi ng and turning 
body whi l e  in air 
" HUT " -- Subj ects turned quarter turn 
"HUT " -- Subj ects turned quarter tur·n 
" HUT " - - Subj ects turned quarter turn 
" AL RI GHT" -- ( a f ter des ired number of r epetitions ) Subj ects 
yel led and clapped ( refer to Tabl e  6 ) 
To exe cute thi s  d r i l l , the subj ects started to the right for 5 to 10 
repeti tions then stopped and went to the l e ft for 5 to 10 repe titions . 
One repeti tion wa s one complete revo l tution , 36C d egrees .  
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1 0- S ec ond Dri l l s  
Immed i a tely , the s econd phase o f  the tre a tment-- the 10- s e cond 
dri l l s--wa s  begun. Between e a ch dri l l ,  there was no more than a 
1 0- s e cond recovery p eriod .  A s top watch was u s ed for thi s  entire 
tr ea tment . 
Dri l l  #1 --Jurno- and- Rea ch : 
" READY ,  BREAK OOWN"-- Subj ects as sumed ready pos i tion 
" BEGINtt --The subj ects began to j ump a nd try a nd tou ch the 
ce i l i ng wi th the ir hand s  ( empha s i s  wa s on expl o s ive 
spr i ng i ng in the j ump and the number of r ep eti ti ons 
one cou l d  do dur ing 10 s e c o nds ) .  Each subj e c t  k ept 
h i s  re cord , and the i nve s t i gator took a verba l census 
da i ly .  Thi s  dri l l  e nded a t  the end of 10  s e co nd s . 
" ALRIGHT"-- Subj ects moved i nto pos ition for next dri l l . 
{ refer to Tabl e 7 )  
Dri ll #2--Pus h-Ups : 
" READY , BREAK OOWN"--Subj ects as sumed ready po si tion  
" BEGIN"-- Subj ects s tarted t o  execute as ma ny corr e c t  push-ups 
as  pos s ibl e iri 10  s e cond s ( exp l o s ivene ss  wa s emphas i zed )  
" AL RI GHT " -- Subj e cts returned t o  ready pos i ti on ( re fer t.o Table 7 )  
Dr i l l  #3-- Si t-Ups ( bent knees ) : 
" READY , BREAK 001t!N"-- Subj e cts as sumed r eady po s i tion 
" SIT-UP POSITION"-- Subj ects started from supine , hand s beh i nd 
head , b e nt k n e e s , and feet flat on floor 
" READY BEGI N"-- Subj ects executed s i t-ups and s tr iv ed for the 
maximum po s s ibl e to execute in 10 s e cond s 
"ALRIGHT " - - Subj ects re turned to ready pos ition ( re fer to Table 1) 
Dri l l  #4-- Ro ck ers : 
" READY , BREAK OOt·!N"-- Subj ects assumed ready po s i t i o n  
" ROCKER PO SITION" - - Su bj ects l ay on the abdomen , hands behind 
head or behi nd back , l i fted l eg s  to sky and l eaned head 
ba ck to s k y  
"READY BEGI N" -- Subj e cts ro cked ba ck and forth and counted each 
time the chin touched the floor as one . r ep eti to n  
"ALRIGHT"-- Subj ects returned t o  ready pos itio n ( re fer to Table 7 )  · 
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Dr i l l  #5--Mou nta i n- C l i mb ers : 
" READY , BREAK OOWN" - - Su bj ect s a s sumed r eady p os i t i o n 
"MOUNTAI N  CL IMBER POSIT ION" -- Subj e cts got d own o n  a l l- four s 
with right foot drawn up u nder che s t  and l e ft l eg dropped 
ba ck a s  a ma n i n  a s tar t i ng blo ck i n  tra ck 
" BEGI N " - - Subj ects l o oked straight ahead a nd rota ted thi s  po s i ti o n by dropp i ng the r ight l eg back a nd d r awi ng the 
l e ft l eg up und er the che s t . A r epe ti t i o n  wa s compl eted 
ea ch time the r i ght l eg returned to the s tarti ng p o s i t i o n  
und er the ches t--mak i ng sure the f o o t  s et down o n  the d e ck 
a s  l eg wa s dr awn forward 
"ALRIGHT"-- Su bj ects moved to next po s i ti o n ( r efer to Tabl e 7)  
Dr i l l  #6--Running-in-o lace: 
" READY , BREAK OOWN"-- Subj ects a s sumed ready po s i tion 
" BEGI N " -- Subj ects r a n  in p l a ce ( up o n  to e s )  a s  fast a s  pos s ibl e, 
pump ed their arms rapid l y  ( thi s  improved run n i ng form 
a s  wel l as coord i nati o n ) , a nd counted e a ch time the r i ght 
fo o t  tou ched the fl o or 
"AL RI GHT " - - Subj ects went .� tQ next dr i l l  ( r e fer to Tabl e 7 )  
Dr i l l  #7-- Sguat- Thru s t  ( burpee ) :  
" READY , BREAK IXY.VN"-- Subj ect s a s sumed r eady p os i t i on 
" �UAT THRU ST POSI TI ON"-- Subj ects a s sumed po s i t i o n  with slightly 
be nt k nees and weight on b a l l s  o f  f e e t  
" BEGI N"-- Subj e cts dropp ed hand s to f l o or a nd a t s ame time 
extend ed feet to r ear , dipped h ip s , pu l l ed l egs a nd feet 
up to thems e lves and s tood-- on e  r epet i t i o n  
" AL RI GHT " - - Subj e cts r eturned t o  r eady po s i t i o n  ( r ef er to Ta ble 7) 
Dr i l l  #8- - A l terna t i ng- Squa t- a nd-L e aps : 
"READY , BREAK 00\t./N "-- Subj ects as sumed r eady pos i ti o n  
" SQUAT AND L EAP PO SITION"-- Subj ects s qua tted s l ightly o n  knees , 
dropped o ne l e g to rear , hand s behi nd head , a nd eyes l o oked 
s traight ahe ad 
" BEGI N " -- Subj e c t s l eaped and exchanged p o s i ti o n  o f  r i ght and 
l e ft l e g-- comp l et ing one repeti t i o n  e a ch time the r i ght or 
l e ft l ea returned to s tar ting po s i ti o n  ( a s the pro gram progres �ed ,  the knee wa s pl a ced farther t� the re ar : thus 
l e ngth eni ng a nd strengthening bo th hamstring and thigh 
mu s c l es ) 
" AL RI GHT" - - Subj e c t s  returned to r e ady po s i ti o n  ( r e fer to Table 7 )  
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Dr i l l  #9--Jumo- the- Rope : 
" READY , BREAK OOWN"-- Subj ects as sumed r eady po s i t i o n  
"ASSUME JUMP ROP E POSITION"-- Subj ects h e l d  r o p e  d a ng l i ng o n  
f l oor behi nd feet , knees were s l i ght l y  fl exed 
" BEGI N " - - Su bj ects tr i ed to j ump a s  fa s t  a s  po s s ibl e everytime 
the rope h i t  the d eck or o ne r evo luti o n  wa s one r ep e t i t i o n  ( empha s i s  wa s o n  keep i ng f e e t  c l o s e  t o  fl oor a nd spe ed ) 
· " AL RIGHT"-- Subj e cts returned to r eady po s i t i o n  ( r e fer . to Tab l e . 7)  
Dri l l  #10--Jump-A- Dummy : 
" READY , BREAK OOWN"-- Subj ects a s sumed r eady po s i t i o n  b e s id e  
bl o c k i ng dummy 
" BEGI N "- - Su bj e cts j umped over a nd back i n  o ne mo t i o n  for o ne 
repe t i t i o n  and attemp ted to j ump as fa s t  a nd s tay a s  l ow 
as pos s i b l e  
" ALRIGHT"-- Subj ects returned to ready po s i t i o n  ( re fer in Tab l e  7) 
Dr i l l  #1 1--Monk ey- Right- and-Monk ey=L e ft : 
" READY , BREAK OOWN u-- subj ects as sumed r e ady po s i ti o n  
"ASSUME MONKEY POSITION "-- Su bj e c t s  pu t r i ght hand o n  f l o or a nd 
e xtend ed th ems e l ves s o  as to have a sti f f  arm. and r i ght l e g  
to form a 90 degree angl e 
" BEGIN"-- Subj ects r.an around the i r  r i ght hand s  a s  fa s t  a s  
po s s ibl e wi th each revo lu t i o n  bei ng o ne repe t i tion ; they 
pump ed wi th fr ee a�m rap id l y .  At the e nd o f  10 s e cond s  the 
i nve s ti ga tor s topped them , a nd the subj e cts revers ed 
p o s i t i o n  to go to the l e ft 
"ALRIGHT"-- Subj e c ts returned to r eady po s i t i o n  { r e fer to 'Thbl e 7) 
Whe n  thi s  dri l l  was over , subj e cts were s ent t o  the rema i nd er o f  their 
o f f- s ea s o n  progr am a c cord i ng to the d a i l y  s chedu l e .  
1 .  
2 .  
3 . 
4 .  
Ta b l e 6 
Numbe r of Repet i t i on s  fo r Ea c h  Dr i l l  pe r Wee k  Exec u t ed by G roup A 
Q.u t c k  Ca 1 D r  i 1 1 s 
S i de- S t rad d l e-Hop 
Qu l ck- Hand s 
Ta t 1 -G unner 
Qua r t e  r- Ea g 1 e 
R i g h t 
Le f t  
1 
wk. 
5 
7 
7 
5 
5 
2 
wks . 
7 
9 
9 
7 
7 
3 4 5 6 
w ks . wks . w ks . wks . 
· 9  1 1  1 3 1 5 
1 1  1 3 1 5 1 7  
1 1  1 3 1 5 1 7  
9 1 1  1 3 1 5  
9 1 1  1 3 1 5  
Tabl e 7 
Number of Repetitions for Each Dr i l l  per Week Executed by Group A 
10- Second Dri l l s  l wk . 2 wk s .  3 wk s .  4 wk s .  5 wk s .  6 wk s .  
1 .  Jump- a nd- Rea ch 6-12 8•14 10- 15 12- 16 14- 18 16- 20 
2 .  Pu sh-Up s 8- 12 10- 14 12- 14 14- 18 16�20 1 8-22 
3 .  Sit-Ups 8- 12 10- 14 12- 16 12- 16 14- 18 16-24 
4 .  Ro cker s  6 - 8 8- 10 10- 12 12- 16 14- 18 16- 20 
I 
5 .  Mounta i n-Cl imber s 8- 10 10- 12 12- 14 14- 16 16- 18 18-22 
6 .  Runni ng� I n-P l ace 18-20 20-24 24-28 28-32 30- 34 32- 36 
7 .  Squat-Thrust 6- 8 8- 10 10- 12 12- 14 14- 16 14- 1 8  
a .  Al terna ting- Squat-and-Leaps 6- 8 8- 10 10- 12 12- 14 14- 16 16- 18 
9 . Jump- the- Rope 25 avg . 30 avg . 35 avg . . 40 avg .  45 avg . 50 avg . 
10 . Jump-A-Dummy 12- 15 14- 18 16-20 20-24 24- 30 30- 34 
1 1 . Monkey- Right- and-Monk ey-Left 6- 8 8- 10 10- 12 12- 14 14- 16 . 16- 18 
:t 
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Group B Pro cedure  and Commands 
The subj ects were respons ible for l oosening up and stretchi ng 
. out on  their own prior to work out . Workout s tarted at 3 : 45 promptly:.  
The program was des ignated to emphas ize quicknes s ,  explo s ivenes s ,  and 
stamina . 
. 
The subj ects were broken down into three l i nes o f  even  
numbers . To begin all  dri l l s , the subj ects were i n  a bas i c· three-point 
or four-po i nt s tance ; the starting command was " SET C-0" and the command 
to stop wa s  " AL RIGHT . "  The investigator us ed a n  extra s et o f  each 
drill  in the s econd and fourth week to challenge the s ubj ects .  
Dr ill #1--Bear-Walk i ng : This dril l  was condu cted by subj ects 
as suming a four-poi nt s tance ( hands and feet on floor ) and spr inting 
forward on the co:n.�and " SET GO" 15  yards and ba ck ?a st the starti ng 
l ine ( emphas i s  on keeping weight on hands and arms ) . Thi s  dr i l l  was 
repeated until  all  subj ects had the requ ired s ets o f  the dril l . The 
rest period between s ets was approximately 10 s econds . ( refer to 
Tabl e 8 )  
Dri l l  #2--Three-Man- Rol l :  This dri l l  was conducted wi th three 
subj ects j umpi ng over and roll ing under ea ch other in a figure eight 
pattern . Example : Subj ect B rol l ed left or right under A or C who in  
turn ro l l ed under the rema ining i nd ividu a l . Thi s dri l l  was conducted 
for 5 repetitions as a n  average number i n  each s et .  One repetition was 
executed when the man i n  the midd l e  who started the dri l l  returned to 
the center o f  the formation .  To stop the dril l , the command "ALRIGHT" 
wa s given a nd the subj ects recovered ba l ance a nd sprinted pas t  the 
investigator as  fas t  as  pos s ible without standing first and then 
running . ( refer to Tabl e 8}  
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Dri l l  #3--Upright Wave : This  next dri l l  wa s co nducted by the 
subj ects s tarti ng from a three-po int stance , sprinti ng approximately 
five-yards ,  and then ' breaking l atera lly right or l eft d epend i ng upon 
whi ch way the i nvestigator indi cated for them to go with his hand 
signal . The subj e cts ran as  hard as possibl e ;  a nd when a s i gnal to 
change d ir ecti ons was given , they pl anted their outs ide foot sol id ly , 
stopped and drove o ff it i n  the oppos i te directi o n  as fast as po ssible .  
This dri l l  was condu cted on  the average of  five repeti tions for a set. 
One repetition was when a person moved l atera lly  l eft and then right 
and returned to the center where he started . Once  the subj ects had 
compl eted the dri l l , the command " ALRIGHT" wa s given a nd the subj ects 
sprinted past the i nvestigator . There was approximate l y  a 30- second 
rest between sets . ( refer to Tabl e 8)  
Dri 11 #4--Bear-Wave : This fourth dri l l  was conducted from a 
four- po i nt s tanc e .  On the command " SET GO , "  subj ects sprinted forward 
on all- fours approximately five yards ;  and , on the direction s ignal . 
from the i nvestigator , went laterally l eft or right . Wei ght was 
concentrated o n  arms and head was up and looking at the investigator . 
The subj e cts had their legs driving up and down rap id l y  so  that when 
a signa l was given they cou ld move to the right or l e ft as  fa st as 
poss ible . The subj ects compl eted the same number of repetitio ns as they 
d id i n  the upr i ght-wave dr i l l  and th e s ame number of  s ets . On the 
command " ALRIGHT" the subj ects sprinted past the investigator . ( refer 
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to Table 8 )  
Dril l #5--Tumbl ing Wave : To conduct this  dri l l , the subj ects 
started from the same three-point stance as in other dri l ls . Sprinting 
out five yards , doing two forward rol l s  ( empha s i s  o n  catching knees 
so as  to have proper form as they came up on  the ir feet ) , subj ects were 
given a d irectional s igna l , moved l eft or right , and spr i nted past 
the investigator . The signal was the same as in the other wave dri l l s . 
( refer to Tabl e 8)  
Upon compl etion o f  these dril l s , this group moved o n  and 
completed the remainder o f  their program a ccording to the s chedul e .  
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Ta b l e � 
N umbe r o f  Se t s  fo r Ea c h  D r i l l  pe r Wee k Exe c u t ed by G ro u p  B 
Dr i l l s  1 2 3 4 5 6 
. wk . wk s • . . wks . wks . wk s . wks . 
1 .  Bea r-Wa 1 k i n g 3 4 3 l+ 3 3 
2 .  Th ree-Ma n - Ro l  1 3 4 3 4 3 3 
3 .  Up r i g ht -Wa ve 3 l+ 3 l+ 3 3 
4 .  Bea r-Wave 3 4 3 4 3 3 
s .  Tumb 1 i n g-Wave 3 4 3 4 3 3 
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Group C procedure and Commands 
To begin wi th ,  the subj ects were to l oo sen  up and s tretch out 
on their own prior to 4 : 00 when Group C ' s treatment was promptly begun. 
The program was des igned to emphasize speed and explos ivenes s .  - The 
starting pos i tion was that of a sprinter in tra ck or three-po i nt 
football  pos i tion.  The starting command was " SET GO . " Four sets 
were used in the first , third , fi fth , and s ixth weeks .  Six s ets were 
used in  the s econd and fourth week to chal l enge the subj e cts . The 
subj ects were driven by ind ividual improvement , competition  with both 
the watch and the o ther subj ects as wel l .  
Dri l l  #1 : The first drill  was to sprint 10-yards forward 
pas t  the i nvestigator who timed subj ects with a stop- watch .  The g=ou� 
was divided equally  in l ines of three ; and a s  they finished a nd 
received their time , they j ogged back as  the next group ran . Only the 
time o f  the fastest ind ividual was given . The resting t ime between 
runs was approximately 3 0  s econds . A s et was cons idered executed when 
a subj ect ran through and by the investigator . ( refer to Tabl e 9 ) 
Dr i l l  #2 : The second drill  was latera l  1 0-yard sprints both 
l e ft and r i ght . In the lateral dri l l  the only d i fference was that 
the sqbj e cts faced le ft or right and assumed their regu l ar s tarting 
pos i tion o n  the command " SET 00 . " They moved laterally and d id two 
s ets with a cros s  over step on the initi a l  s tep a nd two s ets with open 
step on i niti al  s tep .  Emphasis  wa s to keep head and shou lders  square-­
facing l e ft or right rather than turning body to run .  N o  car iago was 
used i n  thi s  dri l l .  ( refer to Tabl e 9 )  
Dril l #3 : The last drill  wa s 10-yard and 20-yard backward 
sprints . The subj ects assumed a stagger two-poi nt s tance with knees 
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sl ightl y  bent and weight balanced on bal l o f  foo t .  The subj e cts were 
facing away from the investigator . The same starti ng count was used .  
The same rest period ratio was fol l owed o n  thes e dri l l s  a s  i n  the 
others . ( refer to Table 9 )  
When thi s  program had been conc luded the subj ects fini shed 
the remai nder o f  the training program. 
Table 9 
Numbe�' c f  Sets per We ek o f  Each Dr i l l  Ex ec1-1"ted by G:!:'oup C 
Sprints 1 wk . 2 wks .  3 wks .  · � wks . 5 wks .  6 wks • . 
10-yd .  forward 4 6 4 6 4 4 
20-yd . forward 4 6 4 6 4 4 
1 0-yd . la teral 4 6 4 6 4 4 
r i ght 
10-yd . l ateral 4 6 4 6 4 4 
l e ft 
10-yd . backward 4 6 4 6 4 4 
20-yd . backward 4 6 4 6 4 4 
Spr ints 
10-yard forward 
20•yard forward 
10-yard l a teral right 
10-yard l a tera l  l e ft 
10-yard ba ckward 
20- yard backward 
Tabl e 1 0  
Time Bre ak Down of Dri l l s  per Week by Group C 
1 wk . 2 wk s .  3 wk s .  4 wks .  5 wk s .  
l . 0- 1 . 9 1 . 2- 1 . 9 1 . 1 - 1 . 5 1 . 2- 1 • 7 1 . 0- 1 . 5 
2 . 2-3 . 0  2 . 3- 3 . 2 2 . 2- 2 . a  2 . 2-2 . s 2 . 0-2 . 1  
1 . 2- 1 . 9 1 . 2- 1 . 9 1 . 1- 1 . 7 1 . 2- 1 . 7 1 . 0- 1 . 5 
1 . 2- 1 . 9 1 . 2- 1 . 9 1 . 1- 1 . 7 1 . 2- 1 . 7  1 . 0- 1 . 5  
I 
1 . 4- 1 . 9 1 . 4- 1 . 9 1 . 2- 1 . 7 l . 0- 1 . 6  1 . 0- 1 . 5 
2 . 5-3 . 3  2 . 5- 3 . 5  2 . 4- 3 . 2  2 . 5- 3 . 3  2 . 2- 3 . 0 
- 6 wk s .  
0 . 9- 1 . 3  
2 . 0- 2 . 5  
0 .9- 1 . 3  
0 . 9- 1 . 3  
0 . 9- 1 . 4 
2 . 0-2 . 7 
(Jt 
� 
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AGI LITY COMPONENT BREAKOOWNS 
1. Change o f  L evel P atterns o f  Movement . Figure 2 shows a test 
pattern which requires the subj ect , at the beginning of the test,  
to  ari s e  from a supine position in whi ch his  heels are  behind the 
starting l ine � and pl ace both feet in  the squ are £ on  the mat .  
This  s ame pattern is util i zed at the end of  the test when the 
subj ect i s  requ ired to land in the square  h on  the mat with two 
feet and reach .fo rward to tag the finish l ine £ with one hand . 
b 
a l '  
Start 
5 '  
c 2' 
Fini sh 
FIGURE 2 
CHANGE OF L EVEL TEST PATTERN 
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2 . La ter a l P attern o f  Movement .  Figur e 3 shows a t e s t  p a ttern whi ch 
requ ir e s  the subj e ct to l eap from the center s quare to the l e ft 
or r i ght to l a nd in s quare J! or B wi th two feet , s hu f f l e  l a ter a l l y 
through the r e cta ngl e £ or g by s id e- steppi ng ,  tag beyo nd the end 
l i ne wi th o ne foo t ,  s hu ffl e back to l and i n  the co nne cted s quare � 
or h wi th two fee t ,  l eap l a tera l l y  to the center s qu are , l eap 
l atera l l y  to the next s quare J! or h and tag beyo nd the l i ne wi th 
o ne fo o t , s hu f f l e  ba ck to l a nd i n  the c onne cted s quar e _s or � and 
l eap l a tera l l y ,  l a nd i ng i n  the center square with two fee t .  
8 '  
7 '  . 
� 
FIGURE 3 
LATERAL MOVEMENT TEST PATTERN 
3. Ro ta t i o na l  P a ttern o f  Movement . F i gure 4 shows a tes t  p attern 
whi ch r e qu ir e s  the su bj ect to compl ete a four-po i nt forward or 
rever s e  p ivo t a fter l and ing i n  the c e nt er s quare wi th two
 f eet . 
Ei ther the l e ft or r i ght fo o t  may b e  k ept s tatio nary .  As sum i ng 
the l e ft fo o t  r ema ins s t a t i o nary , the subj e c
t wou l d  tag l i ne E 
wi th hi s r i ght fo o t  to begin the forwar
d p ivo t ( l i n e � for the 
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revers e  pivot) , return to tag the 
_
center square , tag l ine l! ( l ine .Q 
for reverse  pivot) , return to tag the center square , and so  forth 
in the direction of  the pivot to be completed ( l ine .Q ,  then £ for 
forward pivo t ;  l ine j! ,  then 12 for reverse pivot) , until the four­
point pivot is completed . 
a ·-x Ab 
' / 
' / 
� 
/ ' 2' 6 " 
/ ' 
a( )/c 
FIGURE 4 
ROTATIONAL MOVEMENT TEST PATTERN 
4 .  Forward Di agonal Pattern of Movement. Figure 5 shows a test 
pattern whi ch requires the subj ect to land in  the first s quare 
with two feet and run forward through an ordered series  of squares , 
A '  .Q ,  £ ,  .Q ,  � '  i which are placed _ al ternately to the right and 
l eft . Each square mus t  be touched by both feet at  the same time , 
but bo th feet need not necessarily enter the squares s imul taneous ly. 
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FIGURE 5 
FORWARD DIAGONAL MOVEMENT TEST P ATTE RN 
5 . Change of Direction P a tterns o f  Movement . F i gur e 6 s hows a test 
pa ttern whi ch r equ ir e s  the subj ect to s tart i n  the c enter s quare 
wi th two feet a nd run and tag each of the numbered s quares wi th 
one foo t .  Numb ered s quar e s  mus t be tagged i n  numeri ca l  ord er , 
with the subj ect returning to the . center square with two feet 
after each tag . In  the running of thi s pattern , the subj ect i s  
requ ired to make  s ix different angul ar changes o f  direction to 
the r i ght and l eft.  
' . 
' 9 ' 
' " " 
" 
" / 
/ 
7 ' 
/ 
/ 
/ 
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EJ- _5� - -� - - - 101 
- · - -
- -B 
/ ' 
5 ' / ' 7 1 
/ ' 
0 ' " , 
FIGURE 6 
CHANGE OF DI RECTION TEST PATTERN 
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P er formance Pro c edure for Agi l ity Test 
The spe c i fi c  pro cedure for per forming the agil i ty component 
test  wa s as fol lows : 
1 .  The subj ect l ies  in  a supine pos ition , heel s behind the 
s tarting' l ine ; one arm at his  s ide and the o ther bent 
at the elbow so that the forearm i s  perpend i cul ar to the 
mat . At the s ignal , " I  am ready when you are , "  from the 
timer , the subj ect slap s  the mat with hi s hand and the 
watch i s  started . Head and shoulders mus t  r emain in 
contact with the mat until the slap is  made . 
2 .  The subj ect gets up , pl aces both feet in the square o n  the 
mat at the starting l ine and leaps forward to l and with 
two feet in the next square whi ch is  marked on  the testing 
floor . 
3 .  From the first
' 
square on  the testing floor , the subj ect 
l eaps l ateral ly ( l eft or right ) , land ing with two feet 
in the next square , shuffl es l a terally to the end of the 
rectangle by side- stepping , tags beyond the line with one 
foot ,  shuffles back to l and wi th two feet in  the atta ched 
s quare , repeats the shuffle-tag pro cedure to land with two 
feet in the attached square and returns to the center 
s quare wi th two feet by means o f  a lateral l eap . 
4 .  The subj ect l eaps forward , landing with two feet in  the 
next square , then leaps forward a second time to land with 
two feet in the center squ�re o f  the forward - pivot test 
pattern.  Stepping d iagonal ly forward with either foot ,  
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he tags the l i ne ,  returns foot  to center , tags second l ine 
with the same foot  by pivoting forward a quarter-turn , 
returns , tags third l ine , returns , tags fourth l ine ,  
returns and leaps forward , landing with two feet i n  the 
next s quare . 
5 .  The next s·even squares are traversed by forward d iagonal 
l eaps , alternating right and l eft.  Each square must be 
touched by both feet at the same time , but both feet need 
not neces sarily enter the square s imultaneous ly. 
6 !  The subj ect forward leaps to l and i n  the next s quare with 
two feet.  He  then forward l eaps aga i n ,  land i ng with two 
feet i n  the center square o f  the change o f  d irection test  
pattern.  
7 . From this point the subj ect runs to s quare number o ne , 
tags i t  with one foo t ,  returns to tag the center s quare 
wi th two feet , runs to square two , tags it wi th o ne foo t ,  
returns to the center square with two feet , and continues 
in this  manner until all six s quares have been tagged i n  
numeri cal order and the subj ect has returned to the 
center square with two feet and his body po s i tioned to 
repeat the forward diagonal test pattern.  
8 . The subj ect leaps forward , landing in the next s quare with 
two feet . He then leaps forward to land in  the next s quare 
wi th two feet , repeats the . s even forward diagonal l eaps 
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a nd forward l eaps o nce , l a nding with two feet in the 
center s quare o f  the rever s e  p ivo t test pa ttern . 
9 .  The subj ect steps d iagona l l y  ba ckward with e i ther foot , 
r e turns foo t  to center , tags the s econd l i ne wi th the 
s ame fo ot by p ivo ting to the rear a quarter- tur n , r e turns , 
tags third l ine , returns , tags fourth l i ne a nd returns 
hi s foo t  t� the center s qu are . 
10 . The subj ect leaps forward to l a nd i n  the next s quare wi th 
two fee t .  He then l eaps forward a s econd time to land 
i n  the next s quare with two fee t .  A third forward l eap 
p laces the subj ect with two feet in the s quare marked o n  
the mat .  From this pos i ti o n  h e  reaches forward or l e aps 
to a s qua t ,  a l l- fours or prone pos i t i o n  to tag1  to finish 
l ine wi th one hand and s top the wa tch . 
No te : The ma ter i a l  i n  App endix B ha s been r eproduced from the 
do ctora l d i s s ertat i o n  o f  C .  El i zabeth McCau l i f f  e nti tl ed 
"A Test o f  S e l e c ted Agi l ity Compo nents , "  pages 28- 38 . 
L • 
2 . 
3 .  
i .  
) . 
" 
:> . 
7 . 
B .  
9 . 
1 o .  
1 1 . 
l 2 .  
1 3 .  
Subj ect 
s. p .  
H .  N .  
B .  M .  
G .  T .  
L .  O .  
R .  C .  
G .  R .  
J • A .  
J • L .  
M .  H .  
C .  F .  
M .  B .  
R.  G .  
Mean 
S . D .  
l 
19 . 9  
22 . 1 
25 . 6  
23 . 5  
28 . 5  
22 . 6  
25 . 3  
28 . 0  
28 . 0  
28 . 2 
29 . 9  
3 1 . 1 
29 . 9  
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Tab l e  1 1 . Group A Test Resul ts , Bes t  Times , and Change . 
Test I 
2 3 
20 . 7 20 . 8  
2 1 . 4  2 1 . 7 
23 . 0  22 . 3  
24 . 5 2 2 . 3 
24 . 9  22 . 0  
22 . 6  22 . 6  
23 . 8  23 . 0 
23 . 2  23 . 2 
25 . 7 23 . 6  
26 . 3 24 . 4  
26 . 8  26 . 1  
28 . 2 29 . 3  
29 . 9  3 1 . 9  
-
4 1 
21 . 2 22 . 2  
2 1 . 0  23 . 3 
2 1 . 0  22 . 2  
22 . 0  24 . 6 
22 . 0  ·23 .� 
22 . 6  2 2 . 1 
22 . 8  24 . 6  
23 . 6  22. 3 
23 . 5  25 . l  
24 . 0  2 1 . 8  
26 . 0  24 . 4  
28 . 8  25 . 5  
30 . 9  26 . 9  
Test II  
2 3 
20 . 2 20 . 3  
2 1 . 5  2 1 . 2 
21 . 1  20 . 5 
22 . 0  22 . 7 
2 1 . 4 20 . 6  
2 1 . 6  2 1 . 5  
23 . 9  22 . 3  
22 . 6  22 . 5 
23 . 4  23 . l  
2 1 . 5 2 1 . 0  
23 . 5  22 . 3  
26 . 0 24 . 0  
26 . 8  24 . 7 
4 
20 . 2  
20 . 7 
20 . 0  
2 1 . 3 
20 . 6  
I 
20 . 8  
2 1 . 6  
22 . 1 
22 . 4 
20 . 5  
2 1 . 7 
23 . 0  
23 . 2 
Bes t  Time 
Pre P o s t 
19 . 9  
2 1 . 0  
2 1 . 3 
22 . 0 
22 . 0 
22 . 6  
22 . e 
23 . 2 
23 . 5· 
24 . 0  
, 
26 . 0 
28 . 2 
29 . 9 
23 . �7 
2 . 88 
-
20 . 2 
20 . 7 
20 . 0  
2 1 . 3 
20 . 6  
20 . 8  
2 1 . 6  
22 . 1 
22 . 4  
20 . 5 
2 1 . 7 
23 . 0 
23 . 2  
2 1 . 39 
i. ·04 
Cha nge 
-o . 3  
0 . 3  
1 . 3  
. 7 
1 . 4  
1 . 8  
1 . 2  
1 . 1  
1 . 1  
3 . 5  
4 . 3  
5 . 2 
6 . 7 
°' 
...... 
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Table 1 2. Group B Tes t  Results , Bes t Times
, and Change . 
. Subj ect Test II Bes t Times 
Change 
1 4 1 2 3 4 Pre Post 
l. S .  N .  20.0 19 . I  I 20 . 5 19 . 1  I 1 . 4  · 
2 .  D .  W.  24 . 6 20 . 5 21 . 4  22 . 0  20 . 4 1�1 . 1  19 . 0  19 . 7  I 20 . 5 19 . 0  I 1 . 5 
3 . t .  M.  2 2 . 2 25 . 1  2 1 . 7 22 . 8 22 . 5 22 . 0  2 1 . 2  20 . 5 I 21 . 7 20 . 5 I 1 . 2  
4 .  B. S .  2 2 . 3 22 . 3  23 . 4  22 . 3  22 . 0  2�� . 4  2 1 . 0  20 . 9  . I  22 . 3  20 . 9 I 1 . 4  
5 .  B .  E .  24 . 3  23 . 5  22 . 0  22.4 · 20 . 2 21 . 7 19 . 5 19 . 2
 I 22 . 4  19 . 2  I 3 . 2 
1 
6 .  M .  G .  27 . 5 25 . 5  23 . 0  23 . 6  23 . 3  22 . 1  22 . 0 21 . 0  I 23 . 0 21 . 0  I 2 . 0 
7 .  F .  S .  24 . 5  23 . 1  25 . 9  23 . 0  22. 4 21 . 9 22 . 6  22 . 0  I 23 . 0 2 1 . 9 I 1 . 1  
8 .  S .  E .  29 . 0 25 . 9  25 . 4  23 . 5 24 . 4  26 . 0  23 . 1  22 . 7 I 23 . 5 22 . 7 I . a 
9 .  G .  · R. 26 .4 . 26 . 0  23 . 8  23 . 8  26 .· 1 2!"> . l 23 . 9  23 . 0  I 23 . 8  23 . 9  I - . 1  
10 . L .  B.  25 . 5  24 . 4  24 . 6  26 . 1  26 . 1  26 . l  25 . 0 . 28 . 0  
I 24 . 4  25 . 0  I - . 6 
1 1 .  G .  L .  28 . 0  26 . 5  24 . 6  25 . 3  25 . 0  23 . 6  2 1 . 5  21 . 6  I 24 . 6  2 1 . 5  I 3 . 1 
12 . J • D.  29 . 9  26 . 0  25 . 2  24 . 6  23 . 0  22 . 5  22 . 0  2 1 . 5 
I 24 . 6  2 1 . 5 I 3 . 1 
13 . B .. c .  26 . 5  26 . 7  26 . 9  26 . 8  2 1 . 3  2 1 . 6  22 . 0  2 1 . 1 I 26 . 5 2 1 . 1  I 5 . 4  
14. J. J . • 30 . 0  34 . 2  35 . l  30.'0 26 . 4 26 . 5 24 . 2  
24 . 2  I 3o . o- 24 . 2 I 5 . 8 
Mean 
23 . 63 2 1 . 54 
S . D. 2 . 46 .
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I\) 
s'ubj ect 
1.  D . W. 
2 .  M .  S .  
3 .  G .  H .  
4 .  T .  N .  
5 . B .  H. 
6 . G .  B. 
7 .  D .  S .  
8 .  K .  K .  
9 .  D .  J • 
10 . C .  R.  
1 1 .  v .  p .  
12 . T .  s .  
13 . J .  s.  
14 . B .  B .  
Mean 
s . o .  
1 
23 . 0  
25 . 0  
23 . 9  
25 . 8 
23 . 4 
25 . 6 
23 . 8  
28 . 7 
26 . 4 
23 . 6 
26 . 3  
24 . 2 
28 . 0  
30 . 5  
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Tabl e  13 . Group c Tes t ·Results , Best Times , and Change . 
Test I 
2 3 · 
22 . 5  20 . 6  
19 . 9  20 . 8  
2 1 . 1  2 1 . 8  
23 . 8  22 . 6  
22 . 2  22 . 6  
24 . 9  22 . 8 
24 . 6  23 . 0  
25 . 9  25 . 2 
24 . l  23 . 3  
23 . 5 25 . 7  
4 · 
2'0 . 1  
22 . 3  
20 . 8  
22 . 0  
2 3 . 2 
23 . 0  
23 . 4 
23 . 0 
23 . 0 
24 . 4  
26 . 3  24 . 5  . 23 . 9  
24 . 5 23 . 9  24 . 4 
26 . 9  26 . 6  24 . 9  
29 . 8 28 . 4  28 . 4  
l 
20 . 7 
2 1 . 1 
19 . 3  
22 . 2 
24 . 5 
20 . 6 
22 . 6 
22 . 8  
20 . 6 
23 . 5  
22 . 9 
25 . 0  
24. 5 
28 . 8  
Tes t I I  
2 · 3 
19 . 5  20 . 6  
20 . 5  19 . 3  
19 . 5  19 . l 
22 . 0 20 . 1  
22 . 7 ·  22 . 0  
20 . 4 20 . 5 
2 1 . 7 2 1 . 3  
22 . 4 25 . 0 
20 . 4 24 . 0 
22 . 4  22 . 7  
23 . 1 22 . 9  
24 . 5 23 . 3  
23 . 9 23 . 7  
25 . 5  24 . 2  
4 
1 8 . 4 
19 . 9 
19 . 5 
20 . 5 
2 1 . 3 
2 1 . 1  
2 1 . 8  
2 1 . 9 
19 . 9  
2 2 . 2 
22 . 1  
24 . 0 
22 . 3 
23 . 2 
Bes t Time 
Pre Po s t  
20 . 1  
20 . a  
20 . 8 
22 . 0 
22 . 2 
22 . 8  
23 . 0  
23 . 0  
23 . 0  
23 . 5 
23 . 9 
23 . 9 
24 . 9 
28 . 4  
23 . 02 
2 . 04 
18 . 4 
19 . 3 
19 . l 
20 . 5 
2 1 . 3 
20 . 4 
2 1 . 3  
2 1 . 9 
19 . 9  
22. 2 
22 . 1 
23 . 3 
22 . 3  
23 . 2 
2 1 . 09 
1 . 53 
Change 
1 . 7  
1 . 5 
1 . 7 
1 . 5 
. 9  
2 . 4 
1 . 7 
1 . 1 . 
3 . 1 
1 . 3  
1 . 8  
. 6 
2 . 6  
5 . 2 
°' 
w 
Subj ect 
1 .  D .  W .  
2 .  B .  G .  
3 .  H .  H .  
4 .  c .  s .  
5 .  G .  H.  
6 .  c .  w .  
7 .  D .  z. 
8 . D .  R.  
9 . D. S .  
10 . T .  M .  
1 1 . K .  E .  
12 . D .  M .  
13 . R .  M .  
14 . L .  C .  
Mean 
S . D .  
1 
2 1 . 4 
23 . 7 
29 . 8  
22 . 6 
23 . 6  
23 . 0  
2 5 . 5 
24 . 9 
23 . 9  
28 . 7  
28 . 5  
35 . 9 
32. . 6  
36 . 3  
APP ENDI X C 
Tabl e  14 . Group D Tes t Resu l ts , Bes t  Times , a nd Change . 
Test I 
2 3 
2 1 . 5 2 1 . 5  
2 1 . 3 22 . 6 
24 . 2  23 . 2 
22 . 2 22 . 0  
22 . 3  22 . 4  
23 . 5  2 2 . 5  
24 . 2 23 . 9  
23 . 7 23 . 2  
23 . 4  24 . 4  
25. l 26 . 0  
29 . 0  26 . 0 . 
29 . 0  26 . 9 
27 . 9  26 . 2 
27 . 5  30 . 5  
4 1 
20 . 1  24 . 0  
22 . 6  22 . 0  
2 1 . 5 2 2 . 6  
22 . 2 23 . 2 
22 . 5 . 2 1 . 2 
2 2 . 5  22 . 1 
22 . 5  24 . 8 . 
23 . 0  24 . 5  
2 5 . 0 23 . 0  
24 . 9  28 . 8  
27 . 7  26 . 9 
27 . 0  24 . 8  
26 . 3  25 . 0  
28 . 3  32 . 4  
Test I I  
2 3 
2 1 . 6 22 . 3  
20 . 0  20 . 2 
22. 1 20 . 3  
24 . 8 . 25 . 0  
20 . 6  20 . 9 
2 1 . 3  2 1 . 0  
24 . 0 25 . 0 
22 . 2  21 . 4 
2 1 . 3  2 1 . 4 
26 . 9  26 . 8  
2. 5 . 8  25 . 8 
2 4 . 1 24 . 6 
25 . 2  24 . 9  
29 . 5  28 . 3  
4 
2 1 . 1  
2 1 . 0 
20 . 6  
26 . 0 
20 . 3  
2 1 . 0  
24 . 9  
2 2 . 3 
22 . 2  
29 . 0  
25 . 0  
25 . 0  
24 . 8  
27 . 5  
Best Time 
Pre Post 
20 . 1  
2 1 . 3  
2 1 . 5 
22 . 0 
22 . 3  
22 . 5  
22 . 5 
23 . 0  
2 3 . 4  
24 . 9 
26 . 0 ' 
26 . 9 
26 . 2  
27 . 5 
23 . 58 
2 . 3 1 
-
2 1 . 1  
20 . 0  
20 . 3  
23 . 2 
20 . 3  
2 1 . 0  
24 . 0  
2 1 . 4  
2 1 . 3  
26 . 8  
2 5 . 0  
24 . l 
24 . 8  
27 . 5 
22 . 9 1  
2 . 94 
Change 
- 1 . 0 
1 . 3  
1 . 2 
- 1 . 2 
2.0 
1 . 5  
- 1 . 5 
1 . 6 
2 . 1  
- 1 . 9 
1 . 0  
2 . 8  
1 . 4 
.o 
O" 
:. 
